We consider the initial-boundary value problem for a nonlinear wave equation with strong structural damping and nonlinear source terms in IR. We prove the global existence and uniqueness of weak solutions of the problem and then we will study the determining modes on the phase space
Introduction
In this paper we study the initial-boundary value problem for the following nonlinear wave equation has a global solution and there exists a compact global attractor with finite dimension. In [2] Karachalios and Staurakalis studied the local existence for (1.1) with 0,   u t is a damping term and without nonlinear source term. In [3] Çelebi and Uğurlu gave the existence of a wide collection of finite sets of functionals on the phase space     that completely determines asymptotic behavior of solutions to the strongly damped nonlinear wave equations. In [4] Chueshov presented the approach of a set of determining functionals containing determining modes and nodes that completely determines the long-time behavior of some first and second order evolution equations.
Similar results of determining modes for similar equations have been obtained in [5] [6] [7] .
In this article, we take the problem defined by (1.1)-(1.3) which was not investigated in above mentioned articles. Our problem has nonlinear strain and source terms. The control of long time behavior is achieved due to the presence of restoring forces  2 .
x x x u u In Section 2 under conditions
we prove the global existence and uniqueness of a weak solution u of the problems (1.1)-(1.3). In Section 3 we study determining modes on the phase space     
The Global Existence and Uniqueness of Weak Solutions
Now, we have the following theorem.
Theorem 2 (Local existence)
and there exists such that 0 < < 1, w 
where u is the solution of (1.1)-(1.3).
where  is a constant to be determined. Thus (1.1) becomes
Taking the inner product of both sides of (2.6) with v and integrating the resulting equation, we have
where , .
Now we will estimate
where 1 > 0  is first eigenvalue of the following problem 
(2.13) Then (2.7), (2.12) and (2.13) yield
Using Gronwall's inequality, we have
Since we can find that 
and choosing  we get (2.5).■ Now we can prove the global existence of the problems (1.1)-(1.3). 
Theorem 4 (Global Existence
In Theorem 2 (Local Existence) we know that for and ,
In Lemma 3 we find that 
Consequently the differential form of Gronwall's inequality implies to give on
Now we give some definitions, theorems and corollary
Defini [4] L be a finite set of linear continuou

Existence of Determining Functionals
for proving existence of determining functionals.
We will say that  is a set of determining functionals for (1.1)-(1.3) when for any two solutions 
ves the spectral characterization of the completeness defect in
The following assertion gi the case when V and H are the Hilbert spaces. Then the completeness defect of the set of functionals, 
